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amplifier output power 226 will first go down, and than will go back to its original 
setpoint value of 16 dBm (40 mW). In this case the transition time is close to 0.5 
mseconds. 

The exemplary amplifier 100 of the present invention has a controller 120 with 
5 a capability of output power and gain transient suppression and temperature control of 
the laser pump diode. Control requirements, such as set point and control mode are 
remotely sent to the amplifier 100 via standard interface (serial, parallel or Ethernet). 
Monitoring signal and alarms from the amplifier are received by using the same 
interface. Two embedded processors allow high level of flexibility in the choice of 

1 0 control and processing algorithms. The technique of signal compression and dynamic 
range switching makes this device suitable for use in systems with very wide dynamic 
range of signals. This particular amplifier 100 utilizes two independently controlled 
pump lasers. The second pump is used to boost the signal power. The controller 120 
may also utilize more sophisticated control algorithms, which can cope with some long- 

1 5 term effects, such as parameter changes caused by the optical component aging. 

Accordingly, it will be apparent to those skilled in the art that various 
modifications and adaptations can be made to the present invention without departing 
from the spirit and scope of the invention. For example, the controller 120 can be 
utilized with non-erbium- doped fiber amplifiers, for example, Tm-doped amplifiers. It 

20 may also be utilized in amplification systems that include Raman amplifiers, or planar 
waveguide amplifiers. It is intended that the present invention covers the modifications 
and adaptations of this invention as defined by the appended claims and their 
equivalents. 
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What is claimed is 

1 . An amplifier characterized by gain and output power comprising: 
(i) at least one gain medium; 
5 (ii) at least one pump supplying optical power into said gain medium; 

(iii) a controller controlling said gain and said output power of said amplifier, 
said controller including a signal compression circuit to cover a wide 
dynamic range for optical input and output signals, so that resolution for low 
optical signals is better than resolution for high optical signals. 

The amplifier according to claim 1, wherein said gain medium includes at-least one 
coil of rare earth doped fiber. 

The amplifier of claim 1, wherein said controller utilizes a logarithmic circuit. 

The amplifier of claim 1, wherein said controller electronic gain switch circuit. 

The amplifier of claim 2, wherein said controller utilizes a logarithmic circuit. 

The amplifier of claim 2, wherein said controller electronic gain switch circuit. 

The amplifier of claim 1, wherein said controller utilizes at least two feedback 
loops, one of said loops being a fast loop and another one of said feedback loops 
being a slow loop, wherein said slow loop operates in the range of 1 Hz to 10 kHz, 
and said fast loop operates in the range of 500KHz to lOMhz. 

The amplifier of claim 7, wherein said fast loop is pump power control loop, and 
said slow loop is pump temperature control loop. 

30 9. The amplifier of claim 8, said slow loop is also temperature control loop of rare- 
earth doped fiber. 



3. 

15 

4. 
5. 

20 6. 
7. 

25 

8. 
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10. The amplifier of claim 1, wherein said controller utilizes only a slow control loop, 
said slow control operating in the range of 1-1000 Hz, and does not control power 
transients. 

5 11. An amplifier characterized by gain and output power comprising: 

(i) gain medium including rare earth-doped fiber; 

(ii) a pump supplying optical power into said gain medium; 

(iii) a controller controlling said gain and said output power of said amplifier, 
said controller including an electronic gain switch to cover a wide dynamic 

<j 0 range for optical input and output signals, so that resolution for low optical 

signals is better than resolution for high optical signals. 

12. The amplifier of claim 1 1, wherein said controller includes (i) an A/D converter, 
and (ii) an electronic gain switch, said electronic gain switch detects the level of 

1 5 electrical signal corresponding to optical signal level and, when said electrical 

signal is lower then a predetermined amount, and multiplies that signal by a 
predetermined constant, providing this multiplied signal to A/D converter. 

13. The amplifier of claim 11, wherein said controller includes (i) an A/D converter, 
20 and (ii) an electronic gain switch, said gain switch said electronic gain switch 

detects the level of electrical signal corresponding to optical signal level and, when 
said electrical signal is higher then a predetermined amount for a predetermined 
period of time, and lowers the electronic gain, provided by the electronic gain 
switch, so that the input to the A/D converter stays within its range, thereby 
25 preventing an overflow condition, 

14. An amplifier according to claims 2, 4 and 13, wherein said electronic gain switch 
includes a circuit that utilizes hysteresis to prevent unwanted electronic gain switch 
oscillation. 

30 

15. The amplifier of claim 1, furthers comprising A/D converter that can convert 
multiple analog signals simultaneously into multiple digital signals. 



WO 01/84679 



18 



PCT/US01/06026 



16. The amplifier of claim 15, wherein one of said analog signals corresponds to 
optical input power and the other one of said analog signals corresponds to the 
optical output power. 

5 

17. The amplifier of claim 1, wherein said controller incorporates an automatic gain 
control, coil temperature and pump temperature control system and a 
communication/alarm processing system. 
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